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image display apparatus provides stereo vision such 
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ages are projected away from the viewer with respect 




nage so as to be stereoscQpieaily displayed. The 


to the normal state when the Icon images are clicked. 
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Description 

BACKGROUND OF THE INVENTION 

- ' -l. ' : >!■■-_• v.-.:,'.;- 

[0001] The present invention relates to an Image dis- 
i us ind a method ol displaying image data. 

Peach-/ o'i of the Related Art 

[0002] r v t . • • .tonal data are used in 

, j , I i l . ,i , ., ! i 

puted tomography) and MRI (magnetic resonance im- 
aging), molecular modeling, two-dimensional CAD 
(computer aided design), scent! 1 izalion 

i .iii . - ■ t , . j 

■ . ', •-. aparatuses capable of 

displaying stereo images, Image display apparatuses 

using the principle of a so-called binocular steraopsis 
. ' * ■ 1 1 nqht eyes to view different im- 

ages each having a parallax have been already put into 



[0006] Figs. 8A and 88 illustMtp ' . 

playing image data wtv. • -.: s used. 

[0007] As shown ip , ■ \ , , , „■ 

103 and 104 are viewed by both eyes 101 and 102, an 

angle of convergence 0 of the distant object 1 03 is small- 

104. 

[0008] in order to achieve stereo vision of the objects 
1 03 and 1 04, as shown in Fig. 8B, a ieft-eye liquid crystal 
panel 105 and a right-eye liquid crystal ; irw , i 
piacod in front of the loft eye 1 01 and the right »<e 1 
respectively, to allow ,rr n . > • ' 03 and 1 04 

to b# projected thereon , • • Indicated by 

symbol "a" is directed to the left eye 1 01 , and an image 
indicated by symbol "y" is directed to the right eye 1 02. 
As a result, the user perceives the objects 1 03 and 104 
as if they were located In the same position as thai in 
Fig. 8A when % ; l • , I 

105and*rt , • > , i u 

cordingly - V . it „. i i , 

ages to be viewed by either the left eye o 
thereby achieving stereo vision. 
[0009] Accordingly, in such s 



tion of dect' > -je display apparatus 

achieves stereo vision such ,i, i i usm may perceive 
an object having a great angle of convergence to be 
closer and an object having a smaller angle of conver- 
gence to be distant. 

[0004] image data from two points of view which uses 
the principle of binocu t< ■ \ •- • , ie a pair of 
stereo phol< i « ;n from two points of 

view by a dual lens camera for use in stereo image pho- 
, » t1 stereo pair images rendered from three- 
dimensional model data to two-dimensional images at 

[0005] A variety of display methods to stereoscoprcai- 
, • - < •<> .nages from two points of view 



in order to achieve stereo vision. 
[0010] Referring to Fig. 9, exemplary data formats of 
stereo pair images include a two input format, a line se- 
quential format, a page flipping format, an above and- 
below format, and a side-by-side format, as known in 

[0011] In the two input format, as shown in Fig, tCA, 
a left image L and a j 1 .m [ 

generated and displ ), , * i 

line sequential format, the odd lines and even lines of 
pixels in each of the left image L and the right image R 
are extracted, such that the left image L and the right 
imago R are alternately arranged and displayed every 
line. In th • , . - , ■.,*., 



right eyes. Another d" r i' i lie? .id crystal 

shutter method in which liquid crystal shutter spectacles 
are used concurrently with a CRT to allow left and right 
images associated with the left and right eyes to be al- 
ternately displayed. Another display method is a stere- 
oscopic projector method which involves projecting left 
and right - , 1 rent polarization, and 

to • 1 v •< arizing spectacles to 

separately view the left and right images. Another dis- 
play method is a spectacles-free direct-vision display 
method which allows images associated with both eyes 
to be separately viewed when they are observed from 
a particular position using a combination of a liquid crys- 



i 1 ' * . R "-acn < ;h;;;i !■'..;, f , hy 

half in the up/down direction are vertically arranged, and 
displayed as a single image, in the side-by-side format, 
as shown in Fig, 10E, the left image L and the right im- 
age R each having their resolution reduced by half in 
the side-to-side direction are horizontally arranged, and 
..ii.aolayac as a -;iqr,al -n^iqc 
[0012] Often, this type of stereoscopic im ii j 
apparatus Is directly connected to a computer such as 
a personal computer (hereinafter referred to as "PC"), 
and is controlled by various kinds of application soft- 
ware. A display screen is created in advance in art image 
format sup 

paratus by using the computer, and image data is input 
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sage display apparatus and is ster- 



ige display 

'T. ■ - ' 



ereoscopic, 



put in synchronisation with the refresh n 

eOSCOpiC ffept,»y ■• • y ; 

' • * ' :r;e sar 

stereoscopic and non-stereoscopic display portions are 
displayed and output on the samo screen with only the 

I10n t.tCKiOSCOPle "V-,p ::y I I " . : i : -/■:-.:.■>.,<:■■:-< 

with the refresh rate. 

[0014] Therefore, the stereoscopic image display ap- 
paratus provides a normal two-dimensional representa- 
tion rather than a three-dimensional representation if the 
left-eye Image and the right-eya image represent the 

[0015] Furthermore, the stereoscopic image display 



5 (GUI) representation, 
at support stereo vision, on a por- 
vision data is not to be displayed, 



technique i > t .^ed In Japa- 

nese Unexamined Patent Application Publication No. 
9-311294. In the line sequential format, an optical sys- 
tem is designed so that horizontal lines of images on a 
display screen are alternately directed to either the right 
eye or the left eye every line. Therefore, for example, if 
all even he • i ' > dd horizontal lines are 
viewed by the right eye and left eye, respectively, the 
I - I ; even lines, and the 

left-eye image is provided for the odd lines. 
{0017) The GUI should be intuitive and straightfor- 
ward. However, sim -> < .ra'uses do 
rot support stereo vision by nature, stereoscopic per- 
•>ys by ap- 
plying two-dimensional shading to achieve stereo vi- 

: ■ m '"I ■ ;■■'■'■■:■■■■.'.!: !' 

/ 

image data in an image data display region in which ster- 
eo-vision in- |i ' ' . ' ryed, it does not have the 
ability to provide stereo vision on a portion in which the 
GUI is presented. The demands on stereo vision have 
increased so that the portion in which the GUI is pre- 
sented may also be stereoscoplcally displayed so as to 
provide stereoscopic perception 

•', ~. )ge display 

scoptcally displays the image of the overall display 
screen in the line saqy -ot stereo- 

- - .4 'he image on the dis- 
. . L s. deration 



that the display position of the st 
■■"■■:■:■•> ,n .viv.:; ■!;.-• ~wt-y.- ir,^,,.- oeing disp 
changed on a window, 

SUMMAH 

[0020] Accord ngly | 
tion to realize a user interface which upf, 



a specific region of a display screen can be stereoscop- 
ically displayed oven if the image is stereoscopicaily dis- 
played in the line sequential format. 
[0022] To , I ■ , i . et of the present inven- 



' ■ ■ ■:/ '■>;.; • s 

s;ca;o : .;-->- ;o ,p.-j ;« .•;:< clayed i usef : "i r «?;if;«i 
region on which a plurality of Icon images are displayed 
to control a user interface, and an operating unit tor se- 
lectively operating the icon images displayed on the us- 
er interface region. The operating unit Is operated to al- 
low the icon Images to be s'cr- , > j , , 
both eyes. 

[0023] In anctner << t t Mvention, a 

method of displaying image data includes directing an 
image having a parallax to each of the left and right eyes, 
alternately arranging a left-eye image and a right-eye 

j • i i i w to provide binocular 

stereo vision, and displaying the image data within a 
specific data display region on a display screen on which 
the image data is disi • . • -i, , a , 



lowing description of the preferred e 
reference to the attached drawings. 



BRIEF P ES RAWINGS 

[0025] Fig. 1 is a system configuration diagram of a 
::-(yeo<co<:::- .vy:, ,Ji--,p!;-,y ,,pp:sr:<m>-' :-;,x-.»tnq to on.-; 
embodiment of the present invention. 
[0026] Fig, 2 is a block diagram of detailed internal 
components of a PC. 

[0027] Fig. 3 is a view of a display screen of a display. 

[0G28] c ,gs 1A an i .nd left icon 

images indicating a file open button. 

[0029] Figs. 5A to 5C are views each show i - e 

and right-eye icon images when the file open button is 

operated. 

[0030] Fig. 6 is a view of a modification of the embod- 

[0031] Fig. 7 shows a winao v 

second embodiment of the present invention. 
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[00321 Rg»- 8A and 8Baro ■> wt iilu itrating the prin- 
i / i ; h!i «»irig an HMD method. 
: i H ; « • i - • : a list of stereo image 

formats. 

[0034] , • ■ ■ ws showing 

display methods o! the stereo image formats. 



|0036] Fig, 1 is a system c-orr gui a i diagrai fa 
stereoscopic image display apparatus according to one 
embodiment of the present invention. The stereoscopic 
image display apparatus includes a keyboard 1 operat- 
edtoinpui • • ■ - ,se 2 serving as a point- 
ing device, a display 4 for stereoscopically displaying 
the image!* ' ■ i .) 3 for con- 

trolling the display 4 based on the Information input from 
the keyboard 1 or the mouse 2. 
[0037] The display 4 may be a raster-scan non-inter- 
iace CRT display, on which a multi-window system runs 
The display 4 also supports a page flipping format as a 

> i . : odtmant to 

[0038] Fig. 2 is a block diagram of detailed internal 
components of the PC 3. The PC 3 includes a display 
controller 5 for controlling an interface with the display 

4 and allowing for an output in a non-interlaco raster 
scan format or In a page flipping format, a mouse con- 
troller 6 for controlling an interface wish the mouse 2, a 
keyboard controller 7 for controlling an Interface with the 
keyboard 1 , a CD-ROM (compact disk read-only mem- 
■j-yj 6 and .,-„- r.;:;-Mj ' : ^;:M -.vr.ic" otore pro-juic"" r;ed 

J ^ » rd control programs a HDD (hard disk 
drive) 10 for storing the control data and results of com 
: AV (random access memory) 11 for tem- 
porarily storing results of computation or providing a 

< ~, l control the overall apparatus. 

(OS) for controlling the overall PC 3. As used herein, the 

05 is Windows® 98 commercially available from Micro- 
soft Corporation, located in Redmond. Wash., but is not 
limited, Any operating system capable of providing a 
usual GUI representation and capable of providing ster- 
eo vision ;i r i i d m the page flipping 
format could be used. 

[0040] Fig, 3 is a view of an exemplary display screen 

[0041 ] An application window region 1 4 includes a da- 
ta display subregion 1 5 in which a variety of application- 
dependent data to be stereoscopically displayed, such 

> • • 1 data, are stereoscop- 
ic iily ■:iv.'iJA;--r\ r:-, 5 ,n; ir^on vvinaow -econ 14 fur- 



i [0043] The data d l , ; -> • nd the stereo 
button display subregion 18 of the application window 
display region 14 ar- ' . • : . 

page flipping format in which an image J 
lax, as appropriate, is directed to each of thi |h nd 

10 'oft eyes - i • , , >• , t p 

dows m #ti- i < , n 

left and right ayes it. d 1 <;. fi pping for- 

mat, provides two-dimensional vision Instead of stereo 
vision I ieference numeral 17 indicates a mouse cursor. 

is [0043] The first to ninth stereo buttons 16a to 1 Si of 
the stereo bt -i i '.^region 16 have different 

,|i ( « » mi | i . ,, , ' | 

pending upc ■ . . • n of the first 

x [0044] Figs 4A and 48 show let I n 

icon images of the first stereo button 16 i 
The first stereo button 1 8a provides a parallax difference 
between the left-eye image and the right ••, •„> 
any, and can be stereoscopically displayed. According 

2s to an op>'( • e- , button 1 8a, therefore, 

the disp;- y • >. } -< r. the depth direc- 

tion moves so that tt c < ~ ■■ .1/ ^ 

[0045] Mi -( " t -„ ■ „rd embodi- 

ment, the mouse 2 can be operated to establish three 
1 'i 

(1) a normal state; 

(2) a focusing state indicating that the mouse cursor 

17 arrives .»* " • , j %n ^6; and 

3S (3) an ON state in < t , fe reo button 

18 is pressed by clicking the mouse 2. 

[0046] The icon images are created with the parallax- 
es being controlled so that, when the icon images are 
40 stereoscopically displayed, they are centered in the 
depth direction in the normal state, and they are project- 
ed toward .; e 

the focusing slate and projected away from the viewer 
with respect to the normal state in the ON state, 

4S [0047] For example, the left-eye and right-eye icon 
images are created, respectively, at the positions shown 
in views (i) and (ii) of Fig, 5A in the normal state, and at 
the positions shown in views (i) and (ii) of Fig. 5B in the 
focusing state, and at the positions shown in views (i) 

so and (ii) of Fig. 5C in the ON state. 

[0048] When the left and right icon images overlap, i. 
e.. the first stereo button 16a is observed with the left 
and right eyes, the left and right icon images which have 
been created at the center of the first stereo button 1 8a 

55 are viewed on the same plane as the display screen (see 
views (i) and (ii) of Fig. 5A). The icon images which have 
been created inside the center of the first stereo button 
16a would be viewed as being projected toward the 
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lay screen (see views (I) and (ii) of 
he icon Images which have been created out- 
snter of the first stereo burton 18a would be 
being projected away from the viewer with 
the display screen (see views (I) and (ii) of 



i!iy k, ■■ .-, 



ages 1 9a to 1 9d uses a • 

than the background and has a t. ; i . 

^ • I ■ • • ■. ; , • 

[0054] The background other than the icon image 1 8 

' n i ■ 

rtth th« 



r ;!« 



■ •, . , , J , . ' ■ 1! 

is then changed over. If the mouse 2 moves apart from 
the first stereo button 16a, the display of the normal state 
Is then changed over, 

[0050] Normally, the mouse cursor 17 has a depth po- 



ereby providing stereo vision as If the ic 
i the marker images 1 9a to 1 9d appear 
•:• significant etc cdk. oerception c 



to I6i are net limited to three, and may increase, if de- 

[0056] A stereoscopic image display apparatus sup- 
porting the page flipping format has t 
the illustrated embodiment. However, t 



deeper than the position of the stereo button 1 6, provid- 
ing a strange display. In order to avoid this circum- 
stance, the parallax of the mouse cursor 1 7 is also con- 
trolled in the focusing state so that it may be displayed 

[0051] Acc i i v t i 

reference positions. Then, the icon images are dis- 
played with the parallaxes being < I 
icon Images are projected toward the viewer from the 
reference positions in the focusing state where the 



. ■ .i ; . iu 



sor 17 is always positioned in front of the icon Images 
b jttons 18a to 1 Si. Therefore, a more in- 
- , a GUI can be realized, 
[0052] Fig. 6 illustrates a modification of the illustrated 
o 19d are 

• . i ' ' ' > rutton 1 6a 

In order to provide more significant stereo vision. 
[0053] In order to display the left-eye Icon image and 
the right-eye icon image at the sar > . - / r 
lapping each other, the marker images 19a to 19d are 
ecelayerj »> the four coiners on ihe crsoiay screen. 
Thus, even if the state of the first stereo button 16a 
r rrwqe 1 8 is project 



" "'n were projected to- 
i , , i 'i,c viewer with reference to the 
,.k i ,'••>- - << - eierabfy the marker irn- 



; I. :.. 

[0057] The stereoscopic Image display apparatus 

supporting the line sequential I rr 

iar sheet or a light polarizing film which is affixed to a 

-'."! reeve! p:,i r >! cc C e. :::c eer' er<i 'Co .;.;.;■( 

"f cn ere Liu!.-! c'V:-,;.-r. .v» eeeacep v e-'cicc •.:.< 're 
left eye and the right eye for vice vs'"c , 
The portion in which f nt j ieft-eye 

display a 

[0058] Therefore, it is only required that the left-eye 

i , , i , i 1 
image of the stereo button display subregion 16 so as 
•-I'ched for each tine, and a single 
image formed by synr — 1 , . < (S . alternately ar- 
ranged in a line sequential manner may be merely pre- 
pared in - i > 
[0059] In the stereo buttons 16a to 1 61, the parallax of 

state so that it is positioned in front of the stereo buttons 
18a to 16i, in which left and right Images are once cre- 
ated, and the left and right irmqes arc • * - 

, .Or ■ - • :t;r;ri 

displayed, 

[0060] images of rr, , , -noshed so 

I'l"- y -I, M». 

1 7, that is, so that left and right images of the mouse 
cursor 1 7 which are the same are created and the depth 
is adjusted according to the amount of offset when the 
Images are synthesized in the line sequential manner 
so that con - - _ oi 1 - - 

be obtained, and the » . ,u a/ed. 

[0061] •* - 

left and right display images is formed in the line sequen- 
tial format only on a window region (partial region) on 
the display screen, so that partial stereo vision may be 
provided. 

[0062] However, as a window implemented as a ster- 
eo region moves, the r- ; , M = • t 
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■ I 



iy be possibly reversed depending upon tfte 
, • i - i result, the left and right settings in 
the line sequential format, and the left and right display 

>•; ' ' ■ 

position with respect to the stereo display in the partial 
: i • i gad. 
i-, -1 , 
embodiment of the present invention. While the window 
. *• . . - a within the 



g v, not the overall screen but only a desired 
window region may be used as the stereo vision region. 
If a window steraoscopically displayed as the stereo vi- 
sion region moves, it can be viewed as the desi, . id stei 



sis on within a prede- 

termined display region on the display screen so as to 
• left and right polarities of the display. Then, 
these screens are synthesized, and the resulting screen 
is displayed, thereby providing stereo vision only within 
- 1 • y a left-eye 

i ' ' • correctly arranged on 
the even ii"< • 1 * respectively, to synthe- 
size and display the screens within the window region, 
thereby providing stereoscopic display of the window re- 
gion, The polarities of stereopsis are arbitrary, in which 
the odd lines may be displayed as the right-eye screen 
and the even lines may be displayed as the left-eye 

> en by* iy ! sample 
[0065] Fig. 7 shows a window screen in which images 
. •,- !"al format according 
to the second embodiment. Where the origin P on a dis- 
play screen 20 is expressed by the coordinate (0, 0) and 
arbitrary coordinate R (x, y) is given, the right-eye image 
is displayed it the y-coordinatc is odd, and the left-eye 

4 - — / d if the y -coordinate is even. 
[0066] Where the origin Q (Ax, Ay) of a stereo window 



first line S1 of the stereo window , ■ ■ 

the left-eye image, and the next line S2 represents the 

right-eye image. 

[0067] The stereo data is processed so that left and 
right stereo images which are prepared in advance with 
parallaxes set according to the display 4 are synthe- 
sized in the line sequential format and the resulting im- 
age is displayed in the data display region 22. That is, 
where the starting coordinate QlAx, Ay) of the data dis- 
play region 22 is given and the relative coordinate (x, y) 
from the starting coordinate (Ax. Ay) of the data display 
region 22 is used as arbitrary coordinate, the absolute 
coordinate (Ax + x, Ay + y) of the arbitrary coordinate in 
the data display region 22 is found. Therefore, the left 
• ■• ; t ~ cMos are synthesized in the line sequential 



format so that the right image is di , 1 

' I , ! : '' '*•/•,' 

[0068] Whenever the mouse '• 

'.<< -j.;,'J !.:.-■':'«,'; ■-" iy ' / . • 

coordinate . I * iy .< -wed If Ay is odd, the 
right and l< : > < 

tial manner so that the right image is displayed II ' v 
y) is odd, and the left image is displayed If (Ay + y) is 
even (In If te where f 

odd te call? 1 - , <> 

[0069] If Ay is even, on tho other hand, the loft and 

' ' ' I ' . ■ ■ 1 I " 

ner so that tho left image Is displayed if (Ay i y) Is odd 
and the right image is displayed if (Ay + y) is even (in 
the second embodiment, the state where Ay is even is 
called reverse polarity), 

[0070] Due to a la- ,jd . v . i.j,.s are synthe- 
' ■ i t ,< t 

moves, images which are synthesized in the line se- 
quential format with), , ' ' v • 
verse polarity may be prepared in advance, su ; it 
is determined to use either the images wheneverthe po- 
sition of the Ay coordinate is reviewed, 
[0071 ] According to the second embodiment, the icon 
images of the stereo buttons 1 6a to 1 Si c • h 
eye and right-eye ic , 
advance - ' , > . - - > 

. ■ ,1 j 

on the pos 1 '*-,' < ;»^s when displayed, and 

the resulting image is displayed. 
[0072] It the data display region 22 moves on the dis- 
play screen 20, the y coordinate of the movable window 
is fixed to either the even coordinate or the odd coordi- 
nate, making it possible to use only the data display re- 

;:•/!> -i.a -i %;\:(i.;>,VC'.ip!C !;!;,<■:;£• 'jif.iji'iy ;=."!:;::] 

fore, if tne , v - „ 

stereo Image can be displayed on the data display re- 
gion 22 that has moved. 

[0073] That is, the image data which are synthesized 
e line sequential format so that the odd 
i to the right-eye image and the even 



is (X, Y) of the display screen 20 is given, and the starting 
coordinate (Ax, Ay) of the data display region 22 is giv- 
en, where Y-Ay = H. H is always constant so that Ay 
always corresponds to the odd lines. For example, if H 
is even, the y coordinate of the display screen 20 cannot 

so be selected so that Y may be always odd. This means 
that the window position is controlled so that the starting 
coordinate v of the displ w screen 20 s iw , , ia 
when the display screen 20 is initially displayed on the 

55 [0074] Whenever the window position moves on the 
display screen 20 using the mouse 2, the y coordinate 
position is reviewed. Nothing is done if Y is odd, and if 
Y is even , the y coordinate of the display p as if n ■ 



' i ,/ • :.> 



oy '1" (or decrements by 

"1") to make Y odd, 

[0075] While the even lines and the even lines are set 
left and right as the left and right polarities, respectively, 
the even sines and the even lines may be set right and 



ite position may not be always odd, but mouse cur- 
sor images sy . rie sequential format with 
the left and right polarities different according to the y 
coordinate may be prepared. Therefore, each time the 
fl and right polarities are 
changed over so that the mouse cursor 17 may be 

[00771 As specifically described above, according to 
ward user in- 
terface which takes advantage of a stereo display ap- 
paratus can be achieved. An apparatus supporting the 
line sequential format would provide correct stereo vi- 
. > it even if 



wherein said operating means is operable tc 
stereoscoplcatly display the icon images. 



mid -. , 



3, Aft image display apparatus according to Claim 2. 

wherein said operating means is operated to 
sot the icon images at one of a normal state where 
the icon images are displayed on a display screen, 
a focusing state where the icon images are project- 
ed toward to a viewer with respect to the normal 
state, and an ON state where the icon images are 
' - j y from the viewer with respect to the 
normal state 

4. An ,mage display 

wherein said operating means comprises a 



to control the window position of the application so that 
• respective 

display starting positions is constant. Therefore, stereo 
• ■ ■ : > the window. 

■ 4 < < i .i iih 

dow can be always provided if the window position 

[0079] While the present inver tion ha 
scribed with reference to what are presently considered 
to be the preferred embodiments, it is to be understood 
j u embod- 

i >> dedtocov- 

< i - ingements 

included within the spirit and scope of the appended 
scope of the following claims Is to be ac- 
corded the ' -o as to encompass 

1 - • - ' • , 1 -nd equivalent s 



>,: iy region on 

- , *,age data is displayed, and a us- 

• ••< - - i i vnch a plurality of icon 
Images are displayed to control a user inter- 
operating means for selecting the icon images 
displayed on the user Interface region in said 
display means, 



5, Ar -••■.<',.;: .:■:-.( ,;.■>• -,;x:>- u',--;, ^,yort!;.;> U> CliKfTi 3. 
vrer • , 

the four corners of the image display region. 

7. An image display apparatus according to Claim S, 

wherein the marker images are circular, 

8. An image display apparatus according lo Claim 5, 

wherein the marker images are displayed by 

a color having different brightness from that of the 
background of each of the icon images. 

9. An imago display apparatus comprising: 

display mc ,,, , } 

a parallax to each of the left and i 
alternately arranges a left-aye image and a 
right-eye image in a line sequential manner to 
provide binocular stereo vision; and 

!.;:,3y medf; ;•; ..: J.play i/n.-ur; only ■■A.sfhin i 
:■■{)>::(■<<:(. ■IMf, ,!i';pla/ rccs'ori c" "i dhpiny wmv-, 
on which the image data is displayed, in a line 
sequential m.i 



further comprisii 
moving m< 
display region. 
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19. A method according to Claim 1 8, 
wherein the market 
the tour corners of the image display region 



mage data displayed in the spe- 



oparatue according to c 
wherein the display polarities of the left-eye 
image and the right-eye image in which the images 
are displayed in a line sequential manner are con- 
trolled so as to provide predetermined binocular 



je data including direct- 

and right eyes to provide binocular stereo vision, 

tid memo*; 



a data display region, and of displaying a plu- 
rality of icon images on a user interface region; 
and 

a second step of stareoscopicaily displaying 

:iie >:;'v , . • • ■ :jf,r" , <. 

region with both eyes a 
tion of operating means. 

15. A method :-?ccn;!nq -x, Co:,'." i J, 

wherein said second step includes visually 
changing the position of the icon images in the 
•ion of the op- 
erating means. 



; an image having a par- 
allax to each of the left and right eyes and al- 
h ly arranging a left-eye image and a right- 
eye image in a line sequential manner to pro- 
vide binocular stereo vision; and 
a second step of displaying image data only 
within a specific data display region on a dis- 
play screen, on which the image data is dis- 
played, in a line sequential manner using bin- 



23, A me pi 
ing: 

a third sto, , vng operation 



1 ling to Claim 23, 

wherein the moving operation includes setting 

•••?- ii'U:> A «f.::C:<if: ' ' , ., | ' • 

of the odd lines and the even lines. 



25, A method a 



st according to 
is at one of a 



-> jas are displayed 
on a display screen, a focusing state where the icon 
images are rrr,, > >vor with respect 

to the normal state an<< • e'helcon 

images are projected away from the viewer with re- 
spect to the normal state. 

'. A method according to Claim 14, 

wherein the operating means comprises a 
pointing Jevice. 



srdmgto 



Ti 22. fi 



jypolar'f^- - * • , » 
image " 1 ,"1 i 

are displayed in - . nr>r so as to 

/ i ular stereo vision. 

27. A display apparatus comprising: 

a display ^ i 

formation and an Index corresponding to a pre- 
determined function on a screen; 
an oporatis ^ . 
on the screen of said display device; 
an image processing unit for controlling the in- 
dex so as to be stereoscopically displayed; and 
a control unit for controlling said image 
processing un» «cco 
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, \ - ' . A ' 



tlon of the cursor, and for changing stereoscop- 
ic display of the index when said operating unit 
moves the cursor to perform a predetermined 
operation on the index. 

; . ■ ■ . - . , m 27. 




29. A display apparatus according to claim 28 

i unit switches displays in 
which the stereoscopic display of the index is pro- 
jected toward a viewer and away from the viewer >* 

ifsor is positioned on 
the index and when clicking the index 

30. A data carrier car rying executable program instruc- 
tions and data for causing a computer to control ex- 20 
ccution of each of the steps of any of the methods 



or for operating display means and having 
memory means ancoded with executable program ss 
instructions and data to control execution of each 
of the stops of _ .-fined in cairns 

14 to 26 
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